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Atypical Dorsolateral Prefrontal Activity in Females With Conduct Disorder During Effortful Emotion Regulation
Supplemental Information fMRI Task
Task Design: Emotion Regulation Task (fMRI) fMRI task design illustrating the trial structure. Each neutral or negative trial commences with a picture cue indicating the trial instruction ['look' versus 'decrease'] presented for 2.5s, an emotional image [negative/neutral] presented for 10s for which the cued strategy is being applied, followed by an affect rating phase lasting 5s [on a Likert scale 1-4] and an additional 2.5s of relaxation time. Prior to neuroimaging, participants were extensively trained using videos, standardized verbal instructions and feedback. Figure S1 . fMRI task.
Stimuli: Emotion Regulation Task (fMRI)
All images presented were selected from the International Affective Picture System (IAPS;
(1)). However, aversive images were only drawn from those also included in the Developmental Affective Photo System series (DAPS; (2)) in order to ensure ageappropriateness for children and adolescents. There were three sets of pictures (16 per condition: look neutral, look negative, decrease negative). Negative images had a reported IAPS mean normative valence rating of 2.66 (for look negative) and 2.77 (for decrease negative) and mean arousal ratings of 5.80 (look negative) and 5.70 (decrease negative;
based on a 9-point rating scale where 1=most negative and 9=most positive or 1=low arousal and 9=high arousal, respectively). Negative images for both sets (look negative and decrease negative) were deliberately matched for content (e.g., presence of humans, animals, object, scene complexity), valence and arousal. Neutral images had a mean normative valence rating of 6.20 and mean arousal ratings of 3.62. We further ensured that the negative images in the first and second runs did not significantly differ in terms of valence or arousal. Likewise, the neutral images in the first and second runs did not differ in valence or arousal.
All images were presented using a stochastic randomized design in order to reduce the effects of idiosyncratic picture characteristics in relation to the instruction assignments and picture order. The order of the instruction conditions and picture types were pseudorandomized to prevent the possibility that any more than three trial or picture types would be presented consecutively. Training protocol: Emotion Regulation Task (fMRI)
During practice trials, participants were further asked to verbalize their reappraisal strategy to ensure correct use of the instructed strategy of reinterpreting affects/dispositions, outcomes and contexts depicted in the images and to verify that they were not using alternative distraction strategies, such as actively avoiding (looking away from/or only attending to non-emotional aspects of) the images. Participants completed 12 (50% look/50% decrease condition) practice trials, mirroring the scanner task employed later on.
However, these images were not included in the actual fMRI experiment.
In order to decrease potential expectation-based response-bias, the research team members assured the participants that there is no right or wrong answer during the affect rating phase and asked the participants to try to indicate their actual feelings and not what they thought was expected given a specific picture or instruction. Finally, the team members mentioned that reappraisal is the attempt to decrease feelings associated with the negative images. However, this may not necessarily lead to the experience of a decreased negative affect for each person.
Site Procedures
Similar scanning parameters and image acquisition sequences were adapted at each site in order to ensure comparability of the neuroimaging assessments. Both sites additionally underwent site qualification procedures which tested the implemented sequences. More specifically an American College of Radiology phantom (ACR; designed to assess structural MRI sequences (3)), a Functional Biomedical Informatics Research Network phantom (FBIRN; designed to verify scanning stability during functional MRI sequences (4)), and a human volunteer were tested at each site. The resulting data of each site was compared and reviewed by a qualified MR physicist and adjusted until the sites' scanning procedures were comparable. Data acquisition only started once each site had successfully passed this site qualification procedure. Furthermore, we repeated our neuroimaging analysis for participants from Basel only (CD=24/TD=17). The main finding of reduced neuronal correlates during emotion regulation in CD compared to TD individuals remained unchanged and significant using a clusterbuilding threshold of p<0.001 and a small-volume family wise error correction of p<0.05 (see statistical map and rendering below). 
Regions of Interest
All ROIs were defined based on networks reported by meta-analytic evidence (5 (6) . Bilateral ventral striatum regions of interest were created using a 10mm spherical ROI centered around a left peak MNI: -12, 12, -2 and a right peak MNI: 10, 12, -2).
Supplemental Table S2 . Cortical brain regions with peak activation scores in female typicallydeveloping (TD) and conduct disorder (CD) youths for the emotional reactivity condition (look negative > look neutral). 
Brain Region
Follow-up Analyses
For follow-up evaluations we also conducted all analyses: 1. Using CU-traits as a covariate.
There is considerable heterogeneity within CD youths (7) (8) (9) (10) (11) and prior evidence indicates that CU-traits (indexed here using the YPI callous-unemotional dimension) influence brain structure and function (12) (13) (14) (15) . In addition to performing regression analyses and in order to assess the impact of CU-traits on our findings, we included CU-traits (callous-unemotional dimension of the YPI) as a covariate of no interest, with similar main results. 2. For an IQmatched subsample. Neuronal differences in emotion regulation (look negative vs. decrease negative) after removal of one CD individual with the lowest IQ scores remained significant for neuronal differences in emotion regulation (CD<TD) in dorsolateral prefrontal cortex and angular gyrus (both findings are displayed in Figure S3 ). 
Connectivity Analysis
We imported the analyzed first-level models including movement and outlier regressors for Figure S4 . Correlational analyses between CU-traits and behavioral scores of emotional reactivity (difference for look negative -look neutral) show a negative correlation in CD (r=-.390, p=0.044), but not the TD group (r=-.269, p=0.184).
